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WUDQVSRUWWRWKHODUJHVWHPLWWHU7KLVLVDOVRWUXHIRUDOORIWKHRWKHU(8PHPEHUVWDWHV5\DQHWDO
(($7KLVGHYHORSPHQWFRQWUDGLFWV*+*HPLVVLRQVDYLQJVLQRWKHUVHFWRUV
:LWKLQ WKH(XURSHDQ8QLRQGLIIHUHQWDSSURDFKHV WR OLPLW URDG WUDIILF LQGXFHG*+*HPLVVLRQVDUH LQ
GLVFXVVLRQRURSHUDWLRQ$PRQJVWRWKHUVWKH\LQFOXGHSURJUDPVIRUDYROXQWDU\FKDQJHRIWUDYHOEHKDYLRU
%U|J HW DO  DQG WHFKQRORJLFDO VWDQGDUGV RI IXHO HIILFLHQF\ )URQGHO HW DO  $ERYH DOO
ILQDQFLDOSROLFLHVZLWKIRFXVRQYHKLFOHIXHOHIILFLHQF\RUFDUXVHDUHZLGHVSUHDGLQWKH(87KH\DLPDWD
UHGXFWLRQ RI IXHO FRQVXPSWLRQ E\ KLJKHU IXHO SULFHV RU RQ WKH SURPRWLRQ RI HQYLURQPHQWDO IULHQGO\







ZLOOEHERXJKW7KHHPLVVLRQ WUDGLQJVFKHPH±DW OHDVW LQ WKHRU\±HQVXUHV WKHDFKLHYHPHQWRIDJLYHQ





7KH (XURSHDQ8QLRQ LQWURGXFHG DQ (PLVVLRQ 7UDGLQJ 6FKHPH (8 (76 LQ  8S WR QRZ LW LV
OLPLWHGRQVHOHFWHGIDFLOLWLHVRIHQHUJ\VXSSO\DQGLQGXVWU\7KH\KDYHWRKROGDOORZDQFHVWRFRYHUWKHLU










WKH(8(76 WR URDG WUDQVSRUW ,Q WKLV SDSHUZH VKRZ WKH LPSDFW RI GLIIHUHQW HPLVVLRQ WUDGLQJ VFKHPH




WKH FHUWLILFDWLRQ DSSURDFK DQG WKH WUDGLQJ PRGHO 7KH FHUWLILFDWLRQ DSSURDFK VSHFLILHV ZKLFK HFRQRPLF
DJHQWVDUHREOLJHGWRREWDLQ*+*HPLVVLRQDOORZDQFHV7KHWUDGLQJPRGHOVSHFLILHVZKHWKHURUQRWWUDQV





REOLJHV ERWK SURGXFHUV DQG LPSRUWHUV RI IRVVLO IXHOV WR REWDLQ*+* HPLVVLRQ DOORZDQFHV DPLGVWUHDP
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DSSURDFK WKDW LQFOXGHV WKHYHKLFOHPDQXIDFWXUHUV LQ WKHHPLVVLRQV WUDGLQJ VFKHPHDQG WKHGRZQVWUHDP
DSSURDFK WKDW LV EDVHG GLUHFWO\ RQ FDU XVHUV $EUHOO  8SVWUHDP DQG GRZQVWUHDP WUDGLQJ ZRXOG
URXJKO\ FRUUHVSRQG WR DQ LQFUHDVH RI IXHO WD[ DQG PLGVWUHDP WUDGLQJ WR D GLIIHUHQWLDWLRQ RI WKH
FRQVXPSWLRQEDVHG UHJLVWUDWLRQ WD[$VVXPLQJ WKDW DOORZDQFH SULFHV RU FRVWV RIPLWLJDWLRQ HIIRUWVZHUH
IXOO\ SDVVHG RQ WR FDU GULYHUV WKH HIIHFWV RI DQ XSVWUHDP DQG GRZQVWUHDP DSSURDFK DUH YHU\ VLPLODU
:LQNHOPDQHW DO7KHDSSOLFDELOLW\RI WKHVHDSSURDFKHV LV VXEMHFW WRRQJRLQJDFDGHPLFGHEDWH
7KH GRZQVWUHDP DSSURDFK LV RIWHQ UXOHG RXW EHFDXVH RI WKH ODUJH QXPEHU RI DOORFDWLRQ XQLWV DQG LWV




5HJDUGOHVV RI WKHVH LPSOHPHQWDWLRQ SUREOHPVZH VHH VSHFLILF DGYDQWDJHV RI DQ XS RU GRZQVWUHDP
DSSURDFKEHFDXVHERWKRSWLRQVRIIHUFDUXVHUVDQDGGLWLRQDOSRVVLELOLW\WRUHDFW:KHUHDVWKHPLGVWUHDP










 LQ WKLV FRQWH[W 6HSDUDWHG
PDUNHWV UHVXOW LQ VHFWRU VSHFLILF DOORZDQFH SULFHV IRU D JLYHQ HPLVVLRQ UHGXFWLRQ REMHFWLYH VHSDUDWHG
PDUNHWVZRXOGDOVRDOORZIRUVHWWLQJVHFWRUVSHFLILFHPLVVLRQUHGXFWLRQREMHFWLYHV
7KH DOORFDWLRQ RI DOORZDQFHV LQ D FRPPRQ PDUNHW DV ZHOO DV WKH DOORZDQFHV SULFH LQ ERWK PDUNHW
VFKHPHVGHSHQGVRQPDUNHW SDUWLFLSDQWV¶ZLOOLQJQHVV WRSD\ IRU WKHXVHRI IRVVLO HQHUJ\ UHVRXUFHV ,W LV
H[SUHVVHG E\ WKH VHFWRU VSHFLILF HODVWLFLW\ RI DOORZDQFH GHPDQG ZLWK UHVSHFW WR WKH DOORZDQFH SULFH














,I WKHIXHOSULFHHODVWLFLW\RIDJLYHQVHFWRU LV ORZHU LQPDJQLWXGH WKDQ LQRWKHUVHFWRUV WKHUHVXOWLQJ
SULFH IRU*+*HPLVVLRQ DOORZDQFHVZRXOG EH KLJKHU LQ D VHSDUDWHGPDUNHW WKDQ LQ D FRPPRQPDUNHW




KLJKHU HFRQRPLF HIILFLHQF\ WKDQ D WD[EDVHG UHJXODWLRQ 6ROHLOOH  WKLV HYHQ PRUH DSSOLHV WR D
FRPPRQPDUNHW+RZHYHUWKHPDUNHWSDUWLFLSDQWV¶DELOLW\WRSDVVWKHLUHPLVVLRQUHGXFWLRQHIIRUWVWRRWKHU











WUDYHO GHPDQG %URQV HW DO  $FFRUGLQJ WR *RRGZLQ HW DO  SULFH HODVWLFLWLHV UHSRUWHG LQ
OLWHUDWXUHDUHRIWHQFRQFHQWUDWHGRQRQO\RQHRI WKHVH WKUHHNLQGVRIHODVWLFLW\RUDW OHDVWGRQRWXVH WKH
VDPHGDWDVRXUFHIRUGLIIHUHQWHODVWLFLW\HVWLPDWHV2XUUHVSRQVHSUREDELOLWLHVRIFDURZQHUVKLSDQGWUDYHO
GHPDQG ZHUH GHULYHG IURP WKH VDPH GDWD VHW XVLQJ GLVFUHWH FKRLFH DQDO\VLV DQG D PXOWLQRPLDO ORJLW
DSSURDFKWKHSULFHHODVWLFLW\RIYHKLFOHIXHOHIILFLHQF\ZDVGHULYHGIURPDOLWHUDWXUHUHYLHZ
'DWDZHUHFROOHFWHGE\PHDQVRIDUHYHDOHGDQGVWDWHGSUHIHUHQFHVXUYH\RI$XVWULDQFDUXVHUVLQ
 DQG  ,Q VHYHUDO VWDWHG SUHIHUHQFH H[SHULPHQWV UHVSRQGHQWV ZHUH IDFHG ZLWK LQFUHDVLQJ IXHO
SULFHV WKH H[SHULPHQWV LQFOXGHGGDLO\ FDU WUDYHO GHPDQG WUDYHO GHPDQGDW ORQJGLVWDQFH WULSV DQG FDU
RZQHUVKLS 7KH\ ZHUH EDVHG RQ WKH UHVSRQGHQWV¶ DFWXDO EHKDYLRU HJ WKH GDLO\ FDU WUDYHO GHPDQG
H[SHULPHQWV EXLOW RQ UHFHQW UHDO OLIH WULSV $GGLWLRQDOO\ H[LVWLQJ FDU GLVSRVDO SODQV ZHUH UHFRUGHG
6LWXDWLRQDO $SSURDFK +|VVLQJHU HW DO  $ WZRVWDJH VXUYH\ GHVLJQ ZDV DSSOLHG FRPELQLQJ
WHOHSKRQHDQGIDFHWRIDFHLQWHUYLHZV,QWKHH[SHULPHQWVUHVSRQGHQWVVWDWHGZKHWKHUWKH\ZRXOGPDLQWDLQ
WKHLU DFWXDO EHKDYLRU XQGHU WKH DVVXPSWLRQ RI KLJKHU IXHO SULFHV RU QRW 7KH FKRLFH RSWLRQV LQ WKH FDU
RZQHUVKLSH[SHULPHQWZHUHLWRNHHSLLWRVHOORULLLWRUHSODFHWKHH[LVWLQJFDUUHVSHFWLYHO\
7KHUHYHDOHGDQGVWDWHGSUHIHUHQFHGDWDIHGLQWRDGLVFUHWHFKRLFHDQDO\VLVXVLQJDPXOWLQRPLDOORJLW
DSSURDFK 7KH DQDO\VLV UHVXOWV LQ XWLOLW\ IXQFWLRQV IRU DOWHUQDWLYH FKRLFH RSWLRQV ZKLFK IDFLOLWDWH WKH
FDOFXODWLRQRIFKRLFHSUREDELOLWLHV IRU WKHVHRSWLRQVXQGHUYDU\LQJDVVXPSWLRQV)RU IXUWKHU LQIRUPDWLRQ
DERXWWKHPHWKRGVHH+|VVLQJHUHWDO7KHUHVXOWLQJSULFHHODVWLFLW\RIIXHOGHPDQGGLIIHUVZLWKWKH
IXHOSULFHOHYHODQGZLWKH[SRVXUHWLPHVKRUWWHUPYVORQJWHUP$WDIXHOSULFHUDQJHEHWZHHQDQG






WKH DOORZDQFH SULFHZDV QRW LQYHVWLJDWHG GLUHFWO\ \HW ,Q RUGHU WR DFKLHYH DQ HODVWLFLW\ HVWLPDWH IRU WKH
DOUHDG\REOLJHG(76VHFWRUVHQHUJ\DQG LQGXVWU\ZHXVHG WZRGLIIHUHQW VRXUFHVRI WUDGLQJGDWD IRU(8
DOORZDQFHV
)LUVW IXWXUH FRQWUDFWV RQ (8 HPLVVLRQ $OORZDQFHV (8$V IURP WKH (XURSHDQ &OLPDWH ([FKDQJH
(&;IURP6HSWHPEHUXQWLO$SULOZHUHXVHG7KHILUVW(8(76WUDGLQJSHULRGIURPWR
ZRUNHGDVUHKHDUVDOWKHUHIRUHZHH[SHFWHGWKHREOLJHGFRPSDQLHVWRXQYHLOWKHLUDFWXDOSUHIHUHQFHV
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RQO\LQWKHVHFRQGSHULRGIURPWRRIZKLFKZHXVHGWKHGDWDIRURXUDQDO\VLV(&;¶VVKDUHRI
WKHPDUNHWIRUIXWXUHVRQ(8$VLQFUHDVHVFRQWLQXRXVO\EHLQJUHVSRQVLEOHIRUQHDUO\RIWRWDOWUDGHG
YROXPHRI(8$IXWXUHVE\2FWREHU(&;7KH ODUJHPDUNHWVKDUHDQG WKH WUDQVSDUHQF\RI
DYDLODEOH WUDGLQJGDWDJDYH UHDVRQ IRU RXU GHFLVLRQ WRXVH(;& WUDGLQJGDWD IRU HVWLPDWLQJ WKHGHPDQG
HODVWLFLWLHVRI(8$IXWXUHV$WZRVWDJHOHDVWVTXDUHVHVWLPDWLRQUHYHDOVDGHPDQGHODVWLFLW\RILQWKH
(;&IXWXUHVPDUNHW





*LYHQ D IXHO SULFH HODVWLFLW\ RI  LQ WKH WUDQVSRUW VHFWRU FRUUHVSRQGLQJ WR DQ DOORZDQFH SULFH
HODVWLFLW\RIDSSUR[DQ(8$GHPDQGSULFHHODVWLFLW\RIDERXWLV LQFUHGLEO\KLJK7KHKLJK
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WKHLU FDOFXODWLRQ UHTXLUHG VHYHUDO LQWHUPHGLDWH VWHSV HDFK RI ZKLFK XVLQJ XQFHUWDLQ OLWHUDWXUH EDVHG
DVVXPSWLRQV DQG WKHUH LV D KLJK YDULDWLRQ EHWZHHQ GLIIHUHQW OLWHUDWXUH HVWLPDWHV VR WKDW D FDXWLRXV




7KH H[FHVVLYH HODVWLFLW\ HVWLPDWHV RI RXU RZQPDUNHW REVHUYDWLRQVPD\ UHVXOW IURP WZR UHDVRQV L
PRVW RI WKH FXUUHQWO\ WUDGHG DOORZDQFHV ZHUH QRW DXFWLRQHG EXW GLVWULEXWHGZLWKRXW FRVWV DQG LL WKH
UHGXFWLRQ REMHFWLYHV LQ WKH VHFRQG WUDGLQJ SHULRG ZHUH VWLOO QRW FKDOOHQJLQJ $V D UHVXOW QR VHULRXV
VFDUFLW\ HPHUJHG RQ WKHPDUNHW \HW DQG REOLJHG FRPSDQLHV FRXOG DIIRUG WR VKRZGLIIHUHQW SUHIHUHQFHV
WKDQWKH\ZRXOGGRXQGHUPRUHVHYHUHVFDUFLW\
:H H[SHFW FRPSDQLHV WR ORRN DW WKHLU DEDWHPHQW FRVWV DQG WKHLU WHFKQRORJLFDO RSSRUWXQLWLHVPRUH
FORVHO\RQFH WKHLUHQGRZPHQW LVGLVWULEXWHGPRUHHIILFLHQWO\EHIRUHKDQGHJE\XVLQJDXFWLRQVIRU WKH
IXOOTXDQWLW\RI(8$VDQG WKXV WKH\DUHQRWZLOOLQJ WRVWULYHIRUPRUH(8$VWKDQ WKH\UHDOO\QHHGDV
WKHUHZRXOGEHQRPRUHZLQGIDOOSURILWV&RQVHTXHQWO\REOLJHGFRPSDQLHVGRQRWVHHPWRVWULFWO\IROORZ
WKHLUDEDWHPHQWFRVWVFXUYHVZLWK UHVSHFW WR WKHLUGHPDQGHODVWLFLW\ DV WKH\ZHUHH[SHFWHG WRGRRQFH
(8$VZHUHJHWWLQJVFDUFHU)RUWKLVUHDVRQZHVHHWKH&2SULFHHODVWLFLWLHVFDOFXODWHGE\WUDGLQJGDWDIRU
(8DOORZDQFHVGULYHQ WRDJUHDWHUH[WHQGE\VSHFXODWLRQ UDWKHU WKDQDEDWHPHQWFRVWVDQG WHFKQRORJLFDO
RSSRUWXQLWLHV :H DVVXPH WR H[SHULHQFH D PRUH LQHODVWLF GHPDQG RI (8$V RQFH WKH (8$V EHFDPH







XWLOLW\ IXQFWLRQVWRFDOFXODWHWKHIXHOGHPDQGIRUDJLYHQHPLVVLRQVDOORZDQFHSULFH7KHODWWHU LV WXUQHG











WKH UHGXFWLRQ REMHFWLYH'HSHQGLQJ RQ WKH FRPSOLDQFH WKH DOORZDQFHV SULFH LV FKDQJHG DQG WKHPRGHO
DSSOLFDWLRQLVUHSHDWHGLQDQLWHUDWLYHPDQQHUXQWLOWKHHPLVVLRQUHGXFWLRQREMHFWLYHLVUHDFKHG
,Q D VHSDUDWHG PDUNHWV GHVLJQ VHFWRU VSHFLILF &2 HPLVVLRQV UHGXFWLRQ REMHFWLYHV DUH JLYHQ DQG





UHSUHVHQWLQJRQHPRQWK7KHIXHOGHPDQGRI WKH WUDQVSRUW VHFWRU LVDVVXPHG WR LQFUHDVHE\RQHSHUFHQW
HDFK\HDUGXHWRH[WHUQDOJURZWKZKDWLVDFRQWLQXDWLRQRIWKHSUHYLRXVWUHQG7KHVDPHUHIHUVWRWKHRWKHU
VHFWRUV7KHGHPDQGRI&2 HPLVVLRQVRIQRQWUDQVSRUW VHFWRUV LVDVVXPHG WR ULVHE\ WZRSHUFHQWHDFK
\HDUIROORZLQJDQH[WHUQDOJURZWKRIWKH*'3FRQVWDQWSURGXFWLRQWHFKQRORJ\DVVXPHG
:HIRFXVRQDFDSDQGWUDGHV\VWHPZKHUHDQRYHUDOOHPLVVLRQUHGXFWLRQREMHFWLYHLVVHWLQVHSDUDWHG
PDUNHWV WKLV LV HTXLYDOHQW WR VHFWRU VSHFLILF HPLVVLRQ UHGXFWLRQ REMHFWLYHV 7KH QXPEHU RI DYDLODEOH
HPLVVLRQDOORZDQFHVLVUHGXFHGFRQVHFXWLYHO\0DUNHWSDUWLFLSDQWVDUHDVVXPHGWRIRUPWKHLUSUHIHUHQFHV
EDVHG RQ FXUUHQW SULFHV ZH GLVUHJDUG HIIHFWV UHVXOWLQJ IURP WKH DZDUHQHVV RI IXWXUH SULFHV HJ WKH
GHFLVLRQIRUDPRUHIXHOHIIHFWVYHKLFOHGXHWRWKHDQWLFLSDWLRQRIKLJKHUIXHOSULFHVLQWKHIXWXUH
:HFRPSDUHWKHHIIHFWVRIWKUHHGLIIHUHQWHPLVVLRQUHGXFWLRQREMHFWLYHVVFHQDULRV$FFRUGLQJWRWKH
ORZGHFUHDVH RI &2HPLVVLRQV LQ WKH VHFRQG(8(76 WUDGLQJ SHULRG HQGLQJ ZH VHW D UHGXFWLRQ
REMHFWLYHRI SD LQ WKH ILUVW WKUHH \HDUV LQ DOO VFHQDULRV6FDUFLW\RI&2 HPLVVLRQV LQ(8(76










6FHQDULR   
6FHQDULR   
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
7KH IROORZLQJ DQDO\VLV LV EDVHG RQ VHYHUDO DVVXPSWLRQV L XSVWUHDP DQG GRZQVWUHDP DSSURDFK DUH
WUHDWHGDVRQHGHVLJQRSWLRQVLQFHERWKEXLOGRQIXHOSULFHDVWKHVDPHUHIHUHQFHSRLQWLLWKHPLGVWUHDP
DSSURDFKLVQHJOHFWHGGXHWRWKHOLPLWHGUHVSRQVHRSWLRQVIRUURDGXVHUVDVVWDWHGLQVHFWLRQLLL&2LV
















































































WKHPRGHO GHVFULEHG DERYHZH FDOFXODWHG HPLVVLRQ DOORZDQFH SULFHV IRU ERWK WUDGLQJPRGHOV FRPPRQ














ULVLQJ IXHO SULFH ZKLFK LV OLPLWHG GXH WR WKH LQHODVWLFLW\ RI WUDYHO GHPDQG $V D UHVXOW DOPRVW DOO
µUHGXFWLRQ EXUGHQ¶ LV VKLIWHG WR WKH FXUUHQW (8 (76 VHFWRUV +RZHYHU WKH WUDQVSRUW VHFWRU¶V GHPDQG
UHDFKHV D SHDN DIWHU PRQWKVZLWK  DERYH VWDWXV TXR DQG GHFUHDVHV DIWHUZDUGV7KLV IROORZV
IURPWKHGHPDQGHODVWLFLW\RIQRQWUDQVSRUWVHFWRUVZKLFKEHFRPHVPRUHDQGPRUH LQHODVWLFGXH WR WKH




)LJXUH E VKRZV WKH &2 HPLVVLRQV IRU WKH  GLIIHUHQW VFHQDULRV E\ PHDQV RI D FRPPRQ PDUNHW
VSHFLILFDWLRQ,WWXUQVRXWWKDWGLIIHUHQWHPLVVLRQUHGXFWLRQREMHFWLYHVGRQRWFKDQJHWKHDOORFDWLRQSDWWHUQ
IXQGDPHQWDO\$OOVFHQDULRVUHVXOW LQVWURQJHU&2HPLVVLRQUHGXFWLRQVLQWKH(8(76VHFWRUVWKDQLQ
WKH WUDQVSRUW VHFWRUDIWHU\HDUV 7DEOH+RZHYHU D KLJKHUHPLVVLRQ UHGXFWLRQREMHFWLYHFDXVHVDQ
HDUOLHUFRQYHUJHQFHRIWKHFXUYHVRIWUDQVSRUWDQGQRQWUDQVSRUWVHFWRUVWKHGLYHUJHQFHRI&2HPLVVLRQV
DIWHU  \HDUV UHDFKHV D PD[LPXP LQ VFHQDULR   0W &2 DQ HYHQ VWURQJHU UHGXFWLRQ
REMHFWLYHDVDVVXPHGLQVFHQDULRPDNHVWKHGLIIHUHQFHVPDOOHU 0W&27KHUHDVRQLV
DJDLQ WKH LQHODVWLF GHPDQG RI QRQWUDQVSRUW VHFWRUV DW ORZHU HPLVVLRQ OHYHOV ZKLFK EHFRPHV HIIHFWLYH
HDUOLHULQFDVHRIVKDUSUHGXFWLRQREMHFWLYHV








7UDQVSRUWVHFWRU   
(8(76VHFWRUV   

)LJXUHVKRZVWKHGHYHORSPHQWRIHPLVVLRQDOORZDQFHSULFHVLQGHSHQGHQFHRIWKHWZRWUDGLQJPRGHOV
E\PHDQVRI VFHQDULR ,Q D FRPPRQPDUNHW H[LVWV RQO\ RQHXQLTXH DOORZDQFHSULFH IRU DOO VHFWRUV LW
UHDFKHV(XURVDIWHU\HDUVLQVFHQDULRZLWKDQHPLVVLRQUHGXFWLRQREMHFWLYHRISDIURP





WUDQVSRUW VHFWRU UHDFKHV  (XURV DIWHU  \HDUV HYHQ LQ WKH PRVW PRGHUDWH VFHQDULR  D VWURQJHU
UHGXFWLRQREMHFWLYHVXFKDVVFHQDULRZRXOGERRVWWRSULFHEH\RQG(XURV7DEOH7KHDOORZDQFH
















&RPPRQPDUNHWDOOVHFWRUV   
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&RPPRQPDUNHW   
6HSDUDWHGPDUNHWV   
&RQFOXVLRQ
%RWK WUDGLQJ PRGHOV DUH IHDVLEOH RSWLRQV WR PHHW SUHVHW HPLVVLRQ UHGXFWLRQ REMHFWLYHV EXW WKH
GLVWULEXWLRQ RI EXUGHQ EHWZHHQ WKH VHFWRUV IXQGDPHQWDOO\ GHSHQGV RQ WKH UHJXODWLRQ RI WKH HPLVVLRQ
PDUNHW$VHSDUDWHGPDUNHWVVSHFLILFDWLRQUHTXLUHVHDFKSDUWLFLSDWLQJVHFWRUWRUHDFKLWVRZQREMHFWLYHLW
UHVXOWV LQ VHFWRU VSHFLILF DOORZDQFH SULFHV ZKLFK GHSHQG RQ WKH VHFWRU VSHFLILF SULFH HODVWLFLWLHV RI
DOORZDQFHGHPDQG7KHFXUUHQW(8(76VHFWRUVDUHPXFKPRUHSULFHHODVWLFWKDQWKHWUDQVSRUWVHFWRUVR
WKDW WUDQVSRUW VHFWRU¶V DOORZDQFH DQG IXHO SULFHV ZRXOG ULVH VXEVWDQWLDOO\ LQ VHSDUDWHG PDUNHWV $
FRPPRQHPLVVLRQPDUNHWZRXOGUHVXOWLQDFRPPRQDOORZDQFHSULFHIRUDOOVHFWRUVZKLFKLVPXFKORZHU




HPLVVLRQFRVWV WKDQFXUUHQW(8(76VHFWRUV7KLV LQHTXDOLW\UHVXOWVHLWKHU LQD VKLIWRIEXUGHQ IURPWKH




FRVWHIILFLHQW EXW LW LV UDWKHU QRW WKH ILUVW FKRLFH IRU UHGXFLQJ WUDQVSRUW VHFWRU LQGXFHG&2 HPLVVLRQV
+RZHYHU LWVKRXOGEHVHHQDVRQHRXWRIVHYHUDOSRVVLEOH ILQDQFLDOO\LQFHQWLYL]HGSROLFLHVDLPLQJDWWKH
UHGXFWLRQ RI&2 HPLVVLRQV LQ URDG WUDQVSRUW ,Q DQ\ FDVH LI LPSOHPHQWHG LW ZRXOG GHILQLWHO\ UHTXLUH




$EUHOO -  5HJXODWLRQ &2 HPLVVLRQV RI WUDQVSRUWDWLRQ LQ (XURSH $ &*(DQDO\VLV XVLQJ
PDUNHWEDVHGLQVWUXPHQWV7UDQVSRUWDWLRQ5HVHDUFK3DUW'
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%U|J: (UO (	0HQVH1  ,QGLYLGXDOLVHG0DUNHWLQJ &KDQJLQJ 7UDYHO %HKDYLRXU IRU D
EHWWHU (QYLURQPHQW 3DSHU SUHVHQWHG DW WKH 2(&':RUNVKRS (QYLURQPHQWDOO\ 6XVWDLQDEOH 7UDQVSRUW
%HUOLQ





6XEPLVVLRQ WR WKH 81)&&& 6HFUHWDULDW (($ 7HFKQLFDO UHSRUW 1R  ± (XURSHDQ (QYLURQPHQW
$JHQF\&RSHQKDJHQ
(&;  (XURSHDQ &OLPDWH ([FKDQJH  +LVWRULFDO GDWD  (&; (8$ )XWXUHV &RQWUDFW
'RZQORDGHGRQ$XJXVWWKKWWSZZZHF[HX(8$)XWXUHV
)ODFKVODQG&%UXQQHU6(GHQKRIHU2	&UHXW]LJ) &OLPDWHSROLFLHV IRU URDG WUDQVSRUW
UHYLVLWHG,,&ORVLQJWKHSROLF\JDSZLWKFDSDQGWUDGH(QHUJ\3ROLFLHV
)URQGHO 0 6FKPLGW & 	 9DQFH &  $ UHJUHVVLRQ RQ FOLPDWH SROLF\ 7KH (XURSHDQ










-DQVHQ + 	 'HQLV &  $ ZHOIDUH FRVW DVVHVVPHQW RI YDULRXV SROLF\ PHDVXUHV WR UHGXFH
SROOXWDQWHPLVVLRQVIURPSDVVHQJHUURDGYHKLFOHV7UDQVSRUWDWLRQ5HVHDUFK3DUW'
-RFKHP 3  ,PSDFWV RI D &DUERQ 'LR[LGH (PLVVLRQ 7UDGLQJ 6FKHPH LQ *HUPDQ 5RDG
7UDQVSRUWDWLRQ7UDQVSRUWDWLRQ5HVHDUFK5HFRUG6
.OREDVD0'\QDPLVFKH6LPXODWLRQHLQHV/DVWPDQDJHPHQWVXQG,QWHJUDWLRQYRQ:LQGHQHUJLH
LQ HLQ (OHNWUL]LWlWVQHW] DXI /DQGHVHEHQH XQWHU UHJHOXQJVWHFKQLVFKHQ XQG .RVWHQJHVLFKWVSXQNWHQ
'LVVHUWDWLRQDW(7+=XULFK',66(7+=XULFK6ZLW]HUODQG




3HUVVRQ 7 $]DU & 	 /LQGJUHQ .  $OORFDWLRQ RI &2 HPLVVLRQ SHUPLWV ± (FRQRPLF
LQFHQWLYHVIRUHPLVVLRQUHGXFWLRQVLQGHYHORSLQJFRXQWULHV(QHUJ\3ROLF\
3LVFKLQJHU 5 +DXVEHUJHU 6 6XG\ & 0HLQKDUW - 6DPPHU * 	 7KDOOHU 2 
9RONVZLUWVFKDIWOLFKH.RVWHQ:LUNVDPNHLWVDQDO\VH YRQ0DQDKPHQ ]XU5HGXNWLRQ GHU&2(PLVVLRQHQ
GHV9HUNHKUVLQgVWHUUHLFK*UD]+HIW0LWWHLOXQJHQGHV,QVWLWXWVIU9HUEUHQQXQJVNUDIWPDVFKLQHQXQG
7KHUPRG\QDPLN78*UD]



















:LQNHOPDQ 6 +DUJUDYH 7	9DQGHUODQ &  7UDQVSRUWDWLRQ DQG GRPHVWLF JUHHQKRXVH JDV
HPLVVLRQVWUDGLQJ&HQWUHIRU&OHDQ$LU3ROLF\
